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RESTRICTED
OSRD No. 6042

Division 9
NATIONAL DEFENSE RESEARCH COMIITTEE
of the
OFFICE CF SCIENTIFIC RESEARCH AND DE‘JELOP'.’\'ENT

THE ST-.INLESS-STEEL FROPANE IFJECTCR

Sorvice Dircotive; (WS-8

Endorsement (1) Carl Nicmamn, Member, Division 9 to
Dr. "maltor R. Kirner, Chiof, Divisicn 9.

Forwarding roport and noting:

"The stainloss-stosl injootor is & compaot, 1ight-weight
unit which opcratcs on liquofied potroleum gas. This
oliminatos the nced of an air oomprossor and tho uso

of stainless steel reducos the amount of corrosion
attributablo to aocotic acid from bubblcr samplors,

The most promising use of this dcvice is for sampling

with impacting samplers for acroscls,"

(2) from Waltor R. Kirncr, Chief, Division 9 to
Or. Irvin Stowart, Excoutive Socrctary of thc National Dcfenso
Ressarch Committoc.

Forwarding roport and concurrings

This is a progress rsport under Contract 9-355, OE)sr-674 with
Arnold C. Bookmane

PESTRICTED




Yho Ltalndeso=ateel Sropono Injoctbr

by

«Imold O, B00iTAD
Jones P, inQullou;h

Mobort ..e Crono

Pusodomn, Cplifoinic

Jobruary 28, 1945
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-sperbaental
Jeriforzuco
fol Couzuption
Juctlon vovolopod
Mov=rotes vbtuinublae

Lffictougy of the Injoot.r

olze of Muel Dank lioquired

HESTRICTED




Abutraot

4 coupcot, li ht-vei-ht, st.inloss~stool injoctor unit he

dovoloped whioh ouoratos

8 boon
o liquefied petrolewn -as, yhe uso of

liguefiasd potroloun Jas odirdnatos tho nocessity for au uir colpLeSnOr

willo tho uso of stainless~stool Lroatly rodcou

tae eorrosion vhich
othorwise rosults vhen acotio moid ig usod in the Lubblors,
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latromciion

Co wrossod=cir oporutod .r.'.':_.pl.mt::rs ovo bhodi: usxd ot o muabaer af
oxporiaental ntaitiona for aspiratins olr thrayh tho bubblora used ian
ostl:ntin; tho oongontration of G, . u onts iIn tho atuosjpheros. #or tho
usnirators to oporcto over ¢ rounukdly lon: porlod ot e £lo: acto of
520 1lito:rt nar iduuto, 0lthos cu tnoonvenimitly lueve 1Ri=pressure téhic
or o simllor hirh=prossuro tanl: is rogairads .zll bi hesrocouro tuis
are custouarily usod, “/iloh rooulro & .atlti=st: 0 00 yroscor, itr field
uso this arran;;oout 10 cuaboravie ond &pt to rm;ul.'rc ooacidorcolo ;
attontion, isurthormiiro, tho wso af bruss o bronzo aspirdtors i ita

bubblors fillod Atk §0;5 cootio acid hes csusol troublesawe oorrosisn

ednoolally in tho jots

In tho dovoloriont of tho Joclkien Herecozdory ¢ Sacll stcinloss=stool

aspirotor oo dAooi nod whioh cporatod on liquefied potroloun jase thio
devolosont su .octed tho possibla use aor liguelioed prox:no or outuno

for drawin; oir sampiled throu h the bulbicira used in flold 2 eri -.::nts,'
v/hioh vanld olimlpate the nodeselty i:x tho zir oo.press2e cud roduce
ovrrasion probloa:se -« auitc.le acoirctor fov thle .urpd5o ia dosevibed in

this zo.ovt,

iy} i]

Tae usnirator undt is on adeptution of the .orton injoostor wideh haa
boon 1z ucy Ior sae tiw by Oritlsh and Canacign inveooti; torse 22
detoriino the dntimi jot aad tiwcot Cicmobors, throo ¢liferent jots cud
tivea diiforout throuts vero tmdo up, aftor studylii; u ropsrt o tho
Britiok injootor, Tho nino oxbingtions .rore toctod a:periientally,

uoln; a propanc=butino mixtuice o owibination uialch ;cvo tho
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L
paxiun offioloney throu;h 4 Jorton boad=fllled bubbler containin; 20 cc.

0f 505 ocotio aoid wod sSoloctod for produotim.

-ﬂow-ruto of 5=20 litors por minuto was ori;inally spocifiod.
Rocontly tharo has boon o tondoncy at oomio stotious to ueo lovor flou=ratas.
«.1thaush tho ospirator will porforn ctoisfaotorlly ot flo.=ratos undor

fa litore por mimate, its offlolonoy undor lead 1s not o3 sroat us 1t is

in the ran:;o for vhich tho uspirator vwis ori;innlly dosl:mod.

& oroog=sootion of tho ospirutor 1s shown in Fiure 1, and tho
corplote undt 10 shoun in Al:aro 2, The unit includoo tho osgirutor, a
prosguro rosumlator, & g5 £iltor, 0 0=30 pedede sow;o to indicate tiao Jot
prossuro and 8 0-250 p.c..:l. gauso 50 indloate tho preosurs in the supply

taonlk,

lorfoinoncg
Tho following porfornonco toots were ocrriod out uclng; o ounnerolal,

li@mofiod potroleum gns havin; an appuront molecular vwoizht of 50, This
00rrooponds roughly to o mixture 507 by woisht propanc mnd 50 butano.

The oormposition chanzes during uso, of courso, boconing riohor in butono,

dugl Copguziptione Tho fuol gonsuaption vorioc vith tho jot »ressuro
amployod and 1s shown graphically 1n #Mmre 3. Tho fuol omennption io
given both in torms of pounds {ovolrdupols) of fuel por hour und 1a tors

of lMtoirs of gas (3.Tels) por ulmito,

ction Davgloved, tho suotion oroduced vith various jot prossuroes
was weasared at zoro ulr-f1ow by oohnoctin; 0 uorcury ranonotor diroctly

to tho suotion side of tho asplrutor, Tho date obtainod are ohom in
Flmre 4.
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Flope=potos Obtaincolg «  Tho mm.to «t uhioh sl is paaped vy the

os i tor 15 o function of bosh tho Jot prssure wnd the loud (resistcicoe)
in tho suctidn 1juo. 4ho £low throush ~ ;4o wbblor filled with | X.:s
bouds ank eontaiuing 20 oce € 80, scotic waid is shownr us u fuaction of

Jot pressure in finre b

oftor tha cspiritors nd baon oxiplotody tholr Hogsiblo use in
connoction wAth tho Casoudeo f.cotor ..o suostods .Jinoo no ligpootor

wes uveiloblo for toust, one was si.ulated by iouns of un adjfustublo wilve

in tho suction 1lino usin; tho dotc om the 1.protor furaisiod by Copt,

Hoosor of tho C,.ede Tho wlvo s got oo that the prosare drop uerics
it wos tho sine at ouol flowersto s in tao Lapuctore Ome Sottia,
aotu:lly ,avo o locd vhich hud oimraotoristics elesoly ecoaloralng to

tho roeol Lyxciorse -ith this simlited f.ixetor 1a tho suction ling,
flx=rc tes voro moosured os a fanetion of Jot prossuros Jhe romiltis nro

showm 1a ¥l aro 6,

“ho ufficicncy ol tho ,gartors Jie affioionay of the csyirutor

varloc with tho lowd cac the fln=roto used, Jho olficlonoy, o:)ressad &5
tho jus=£low {both at the sup ovndltluns of srosswro wnG tapor:tare), is
plottod ag u funotiom of Jot Hressure In .fi. are 7. CGuivo .. shous tho
olfiolancy throu'h tho <orton wubblor ond Curve 4 ;lves officlieucy doto

vibon usad “Ata tho sirmlotod Gaseudo L.uxotor.

24z0 of gl Vame joquirad, Ian ostixctin; tho ciso of fuol tnnic

roquirod, spocizl attontion imst bo pivon 42 the flo.=~ratev, to tho

oonposition of tho liwquid faol and to the toporuture to vhich the tonk
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vill Lo subjoctods ot hijhor floveratcus a lar ,or tan: 15 ncoted, not

only beouuso tho Mol it oconauned Lore i idly but also bosiuao of the

sroutor rofrisoruting oficet and tho acomipunying, d¢rop in Siu,0 Hresiiicce
W lnsure _dod prossure refmluation, thoe ;juae p'ro:suro siipuld not bo
pondttod to drop bolow & value twlce the Jot Hrosmure owloyod, Jor
Jot proccuros undor b 06940y @ tuidz holdin; 10 Ibs of tho licuid fucl
chould bo lor,o oudush but o 25 lo. (or lur,or) tonl i3 rocazaendud

if hijhor jot prosmres aro roquirod,
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Figure 2

Stainless-ateel Injsctor Unit

I e

0 - 30 PSI pressure gauge

0 = 250F31 presaure gauge
Oas fllter

Prassure regulator

stailnlesa-stesl injector




Figure 3

Gas Consumption of Injector
as a function of
Jat Pressure
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Figure 4

suction Produced
as a function of
Jet Pressure
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Flgure &

Air-flow through Porton Bubbler
as a funection of -
Jat Preassure

et Precsure in pounds per square inch
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Figure 6

Air=flow throurgh Sirmulated Cascade Impactor
ae a function of
Jat Preasure

1 1 20
Liters per mimite (5. T. P.)




Fiagure 7

Efficiency of Injector
as a function of
Jot Pressure

A- Through Porton Bubbler
B~ Through Simulated Cascade Impactor
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ABSTRACT:

The stainlass-sieel injector is a compact, light-welghi unit which operates on liquefied petroleum

gas, sliminating the need of an alr compressor; and the stainless-steel reduces the amcunt of
corrosion attribulabie to acetic acid from bubbier samples, The unii inciudes the aspirator, a

pressurs regulaior, gas filter, 0-30 psi gauge to indicaie ihe jei pressure, and » 0-250 psi gaugs

for supply tank pressurs, To determine the optimum jet and throat diameters, thrae different

] jets, and three different throats were made up; and the nine combinations wers tested experimentally
using a propane -butzne mixture, A cross-section of the aspirator, and a drawing of the complete unii
are given. The most promising use of the device is for sampling with lmpacting sampiers for aerosols,
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